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Comparison of Systemic Inﬂammatory Response in
Patients with Bloodstream Infections due to S. aureus, P.
aeruginosa, enterococci and Candida species
H. Wisplighoff1,∗, K. Bar2, H. Seifert1, A.R. Marra3, G.L.
Bearman4, R.P. Wenzel4, M.B. Edmond4
1 University of Cologne, Cologne, Germany
2 Virginia Commonwealth University, Richmond, VI, USA
3 University of Sao Paolo, Sao Paolo, Brazil
4 Virginia Commonwealth University, Richmond, VA, USA
Background: S. aureus (SA), P. aeruginosa (PA), entero-
coccus spp (EC). and candida spp (CA). are among the most
important causes of nBSI and are associated with high rates
of morbidity and mortality.
Methods: We performed a historical cohort study to eval-
uate the clinical course of 268 randomly selected adult
patients with nBSIs due to SA (81), PA (77), CA (60), EC
(50) at the Medical College of Virginia Hospitals, using serial
SIRS and APACHE II scores. Comparison was made between
patients with BSI due to different species.
Results: The patients had a mean age of 52 years and a
mean hospital stay prior to BSI of 22 days. 60% of patients
required ICU care prior to BSI. The mean APACHE II score was
17 on the day of BSI. Antimicrobial therapy within the ﬁrst
24 hours was considered appropriate in 67% of patients. Sep-
tic shock occurred in 31% of patients, and severe sepsis in
an additional 16%. Overall crude mortality was 39%. Inﬂam-
matory response and clinical course were similar between
patients with BSI due to different species, but was more
severe in patients with an APACHE II score >20 at the onset of
BSI (p < 0.001). Outcome was signiﬁcantly worse in patients
with BSI due to PA or CA (p = 0.004). In univariate analy-
sis, progression to septic shock was correlated with high
overall mortality (p20 at the onset of BSI (p < 0.001). In
multivariate analysis, only APACHE II score at the onset of
BSI (p = 0.001) and systemic inﬂammatory response (p = 0.01)
independently predicted overall mortality.
Conclusions: Clinical course and mortality in patients
with BSI were predicted by systemic inﬂammatory response
and APACHE II score, but did not correlate with the causative
pathogen.
doi:10.1016/j.ijid.2008.05.560
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Assessing Clonality ofVibrio Cholerae Strains Isolated Dur-
ing a 4 Year Period in Iran
B. Bakhshi ∗, M.R. Pourshaﬁe
Pasteur Institute of Iran, Tehran, Iran (Islamic Republic of)
Background: Outbreaks of cholera due to El Tor biotype of
O1 serotype occur periodically in Iran which poses a public
health problem. Among different molecular typing tech-
niques, pulsed-ﬁeld gel electrophoresis (PFGE) has proved to
be highly discriminatory for the analysis of Vibrio Cholerae
O1 and O139 genetic diversity. This method has been suc-
cessfully used for monitoring dissemination and emergence
of new epidemic clones of Vibrio Cholerae.
Methods: A total of 83 Vibrio Cholerae O1 El Tor strains
of clinical origin were isolated during 2004-2007. The strains
were identiﬁed by the biochemical assays and conﬁrmed by
PCR ampliﬁcation of the 16s-23s rRNA intergenic regions spe-
ciﬁc for Vibrio Cholerae species. A Pulse net standardized
protocol was used for subtyping of isolates using of NotI as
restriction enzyme.
Results: Nine PFGE pulsotypes were obtained from the
total isolates. The patterns were compared using Dice coef-
ﬁcient and UPGMA clustering with a 1.3% tolerance window.
The results showed that a single PFGE pattern with 24 DNA
fragments was present in all of the isolates obtained dur-
ing 2004. On the other hand, one pulsotype obtained as the
predominant pattern in 93% and 73% of the isolates obtained
during 2005 and 2006, respectively. All of the 20 isolates
from 2007 showed a single PFGE pattern different from the
pulsotypes obtained from previous 3 years.
Conclusion: The results obtained by this study shows
the emergence and spread of single Vibrio Cholerae clone
in each year in Iran. Internationally standardized typing
procedures including PFGE ﬁngerprint database can help
investigators to further and more efﬁciently promote the
source tracking and epidemiological linkage between iso-
lates from different countries and subsequently manage the
public health problems.
doi:10.1016/j.ijid.2008.05.561
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Characterization of Diversity in wbeT Region of the O-
Antigen Biosynthesis Gene Cluster in Ogawa and Inaba
Serotypes of Vibrio cholerae
A. Sharifnia ∗, B. Bakhshi, M.R. Pourshaﬁe
Pasteur Institute of Iran, Tehran, Iran (Islamic Republic of)
Background: Vibrio cholerae serotypes O1 Inaba, O1
Ogawa serogroups have been associated with widespread
cholera outbreaks which occur annually in Iran. An approx-
imately 22 kb gene cluster is responsible for O1 antigen
biosynthesis while serotype switching also occurs within this
cluster in the genome of V. cholerae O1 strains. It has been
identiﬁed that product of the wbeT region in the cluster is
a transferase and is responsible for the expression of the B
determinant, which is Ogawa-speciﬁc. We were determined
to investigate deletion in the wbeT region of the O1 antigen
biosynthesis cluster responsible for serotype conversion in
the V.cholerae O1 strains.
Methods: Thirty V. cholerae isolates of clinical origin iso-
lated and subjected to analysis. Serogrouping of isolates
performed using O1 polyvalent Ogawa and Inaba monospe-
ciﬁc antisera. PCR assay performed to analysis the wbeT
region in the O1-antigen biosynthesis region responsible for
the serotype conversion of the V. cholerae strains. Primers
designed to amplify from the beginning up to end of the
wbeT gene to determine any deletion in this region and
restriction fragment length polymorphism (RFLP) was done
using EcoRI and DdeI restriction enzymes to digest the prod-
ucts and determine any deletion or point mutation within
the restriction site of the enzymes.
Results: An approximately 800 bp product was obtained
for all (100%) of the isolates under study. RFLP analysis
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revealed no diversity in the restriction site of the enzymes
and/or any deletion in the fragments obtained from the
assay.
Conclusion: Results of this study indicate that no obvious
deletion has occurred in the wbeT region of Inaba strains in
comparison to Ogawa. Complete sequence analysis of this
region is recommended to assess point mutations responsi-
ble for serogroup conversion in V. cholerae isolates of the
two serogroups.
doi:10.1016/j.ijid.2008.05.562
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Melioidosis in an Urban Referral Hospital, Phnom Penh,
Cambodia
L. Kruy1,∗, R. Seilavath1, T. Sopheak1, E. Vlieghe2, L.
Lynen2, S. Teav1, C. Kham1, J. Jacobs2
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Background: Melioidosis is likely to occur in Cambo-
dia, but there are only a few indigenous cases published.
At Sihanouk Hospital Center of Hope (SHCH), Phnom
Penh, Cambodia (a referral and teaching hospital), we
recently introduced a blood culture system. We describe
four patients with disseminated Burkholderia pseudomallei
infection admitted to SHCH over a 6-month period (July -
December 2007).
Patients and isolates: Patient 1, a 35-year-old diabetic
man, was admitted with septic shock, pneumonia and
liver abscess. Empirical treatment consisted of ceftriaxone,
metronidazole and amikacin. He died on hospital day 6.
Patient 2 was a 37-year-old diabetic man, admitted with
pneumonia, septic shock and spleen abscess. Empiric ther-
apy with vancomycin and amikacin was administered. He
died on hospital day 4. Patient 3 was a 37-year-old woman
with chronic corticosteroid use, she was admitted with
bilateral pneumonia and septic shock. Despite ceftazidime
therapy, she died on hospital day 2. Patient 4, a 49-year-
old woman with diabetes, was admitted with pneumonia,
shock and septic knee arthritis. Treatment with ceftazidime
(14 days) and subsequently with cotrimoxazole resulted in
recovery, with - at the moment of writing - a 2-month
relapse-free survival.
Blood cultures drawn on admission (patients 1, 2 and
3) and cultures of synovial ﬂuid and bone marrow (patient
4) grew Gram-negative non-fermentative rods, identiﬁed
by the API20NE system (bioMe´rieux, Marcy-L’Etoile, France)
as Burkholderia pseudomallei: proﬁle numbers of isolates
were 156577 (patients 1, 2 and 4) and 1556575 (patient 3),
encoding for 99.9% and 98.3% identity respectively. The B.
pseudomallei isolates represented 11/45 (11.1%) of clini-
cally signiﬁcant bloodstream isolates recovered during the
6-month period.
Conclusion: The present cases of meliodosis are
among the ﬁrst described in Cambodia. In patients with
severe community-acquired pneumonia and septicemia,
Burkholderia pseudomallei should be suspected as a
causative organism, even in urban health centers.
doi:10.1016/j.ijid.2008.05.563
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Invasion Efﬁciency of Burkholderia pseudomallei from
Different Clinical Sources
M.V. Kumutha ∗, M. Vanitha, J. Thimma, O. Hashim, J. Vadi-
velu
Universiti Malaya, Kuala Lumpur, Malaysia
Keywords: Invasion; B. pseudomallei
Burkholderia pseudomallei, a causative agent of a broad
spectrum of diseases collectively known as melioidosis, is a
facultative intracellular gram-negative bacterium. Its ability
to survive andmultiply inside phagocytic and non-phagocytic
cells has been demonstrated. However, the pathogenic
mechanisms and virulence factors of B. pseudomallei remain
elusive. In the present study, we compared the invasion efﬁ-
ciency of six B. pseudomallei local isolates using human
lung epithelial cells (A549). All six isolates were isolated
from different sources; blood, sputum, urine and splenic
biopsy. Invasion was determined using antibiotic protection
assay after two hours of co-culturing at the multiplicity of
infection (MOI) 1:10. Results obtained showed that the inva-
sion efﬁciency of B. pseudomallei isolates from different
sources varied from 1.72× 10−5% to 0.7%. No correlation was
observed between the invasion efﬁciency and the source of
isolation.
doi:10.1016/j.ijid.2008.05.564
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Hyperosmolarity Condition and Lung Mucosal ﬂuid pH
Enhances Burkholderia pseudomallei Invasion to Epithe-
lial Cells
J. Thimma ∗, M.V. Kumutha, S.D. Sekaran, J. Vadivelu
University of Malaya, Kuala Lumpur, Malaysia
Keywords: Burkholderia pseudomallei; Invasion; Hyperos-
molarity
Melioidosis, caused by Burkholderia pseudomallei, is an
emerging infectious disease with varying manifestations.
This disease is an important cause of acute fulminant pneu-
monia and septicaemia in endemic areas. Earlier studies
indicate that the organism has a low efﬁciency in invad-
ing the lung epithelial cells. This may be a limiting factor
in understanding the pathogenic mechanism of the disease.
The effect of environmental conditions which inﬂuence the
increase in invasion was investigated. Various parameters
including pH of 6.9 (pH of lung mucosal ﬂuid), temperature
of 37 ◦C and 30 ◦C and the hyperosmolarity condition (using
varying glucose concentration of 0.05M—0.25M) were anal-
ysed. While temperature did not show signiﬁcant increase
in invasion, glucose concentration (0.1M and 0.15M) and pH
6.9 showed 10—100 fold increase in invasion. This increased
percentage of invasion can be useful in designing experi-
ments to identify the adhesion protein. Our study suggests
that adhesins are upregulated in hyperosmolarity condition
thereby increasing cellular invasion.
doi:10.1016/j.ijid.2008.05.565
